It is being discussed in the global energy sector the introduction of new technologies and regulatory changes in the distribution systems of electric power, in this sense the present work aims to present a methodology for analysis and optimization of the voltage levels, from the recurrence of preview techniques applied to the setting of Smarts Grids. The results obtained in the simulations we can say that the advent of Smarts Grids enables the exploration of artificial intelligence techniques to predict voltage. The proposed methodology has resulted in the indication of the need to proactively intervene in the operation of voltage control equipment.
Introduction

A. Smarts Grids
The electric system configuration allows the Smarts to Grids to relate cogeneration, distributed generation, micro generation, storage, substations, devices of distribution networks, distribution, smart meters, appliances and users, illustrated in figure 1. In this sense, the proposal consistency for international standards such as IEC 61850 and IEC 61499, as well as the technological advances of quantities register devices, provide optimism of the researchers about the progress of Smarts Grids [1] 
Fig. 1. Representation of the Smart Grid
Nowadays, further of Ministry of Science, technology and innovation (MCTI) and Ministry of Mine and Energy (MME) several Brazilians stakeholders are involved in researches related to the Smart Grids, however it's notable the investments in P&D, related with the subject, such as meaning -full advances in the regular ambit as the alternation of tariff structure and the definitions of the parameters minimum contained in the smarts meters [3] .
B. Power Quality
Fig. 2. Disturbances related to Electric Power
Before the big include of Smarts Grids, in this work the effort are directed to the evaluating of quality of the electric power. Meanwhile quality is also abroad concept according to the standards [4] [5] [6] , since it includes items as the voltage in steady, the voltage imbalance, the voltage fluctuation, voltage variation of short duration, the sags and elevation momentary of voltage, the variety of frequency, the power factor, the voltage interruption and the harmonics, shown in figure 2. Nowadays there are plenty of studies on load preview, however another fundamental parameter for the planning and operation of the electrical system, but less explored, is the voltage stability.
Us paper [1] [8] [9] [10] e [11] reviewed the technical literature about quality of energy and developed works directed for proactive actions aimed at voltage control considering the evolution of the Smarts Grids. The stability of voltage is a relevant question, in another words, the connection of generation distributed the distribution networks. Therefore these peculiarities addition highly seasonal loads along of the year and the variations of time along of the day, became opportune news researches by the innovative methods to the proactive control of voltage, in another words, complementary alternative to power flow calculations traditional.
In Brazil, currently the quality parameters are regulated by ANEEL, whose main reference is the Module 8 of the Prodist, which specifies the allowable limits and establishes guidelines for the services and the product quality [6] .
C. The electrical system in the scenario of Smarts Grids
Brazil has a large territory, which is an extensive feature to the transmission lines and distribution networks, consisting of circuits equally long. The Brazilian electric system is distinguished by the quantity of radial feeder circuits, before this configuration, there are a huge energy potential unexplored due to renewable sources (wind, hydro, photovoltaics, storage) are distributed along of the feeders.
Traditionally, distribution feeders originate in substations demeaning bar, at which point are the main electrical parameters monitored. In the new scenario should be monitored "TAP Zones" from the main bus, because the downstream sections are influenced by the voltage adjusting bar [12] .
The implantation of automation in the distribution networks, first pass by evaluation installed equipment in the conventional networks, which shows potential to become monitoring point in the setting of Smarts Grids. Table I illustrates the progress expected in the new scenario. [2] .
The installation of new control points of voltage is evaluated by calculation of power flow and the location is defined according to the configuration of the electrical system [2] [12]. 
The proposed methodology
A. Fundamentals of the methodology
In this sense, the present work propose a methodology to control of voltage in setting of the Smarts Grids from the application intelligence computational resources, in this case, use historical data and online information to predict the voltage for the following minutes.
Other important stage is the definition which electrical and metrological quantities which will be registered, as well as which mining methods of data that are applicable to treatment of information [11] . This process generates a huge volume of information, requiring application of mining techniques and statistical methods in order to provide new subsidies to data processing. Therefore it emphasizes the importance of new tools for organizing and clustering of data, especially for found nonlinear features, found in these records [13] .
The figure 4 show example of originals data related to the electric current registered in a monitoring point of distribution system.
Fig. 4. Example of current records
The figure 5 show the data related to the weather station close to monitoring point chosen to the study of case. In the technical literature are found several applicable techniques to forecast, or by classic methods (heuristic, statistics) or unconventional methods based on artificial intelligence (expert systems, neural networks, fuzzy models) [11] . Although some studies deal the voltage prediction, the most of studies related to the prevision are directed to load prevision in short, medium and long term [14] .
Given this evidence of changes on the electric sector, the proposed methodology consist on the application of fuzzy system, such as Neuro-Fuzzy system, as long as it appropriates the use of model that combines the technology on RNA to Fuzzy Logic, therefore, it consolidates a support model to the identification trend and decision making, illustrated in figure 7 [15] .
Fig. 7. Diagram of a Fuzzy Logic System
This methodology is efficient to the work with classified information as uncertain, inaccurate, diffuse, fuzzy, however is apply in the situations which the mathematics representations of problem is complex so with it is possible to fulfill the mapping nonlinear of set of data input and output [14] . Another important feature of NeuroFuzzy is the entry of quantitative and qualitative data, parameters that in this application are explored through Matlab® [13] . In the evaluation of methodology propose, illustrated in figure 8 are used as base the collected data from the supervisory system. In this case there has been used recorded data in a recloser, which is installed in an intermediate point of a feeder circuit of a distributor of electric energy. The equipment referenced has telemetry through of SCADA system (Supervisory Control And Data Acquisition) which integrates computational resources and communication channels dedicated to management of equipments of substation and distribution networks.
During the preliminary tests adopted values obtained from to measurements in substations however the voltages in this point were stable due to bar control. So, after was used the register performed in an recloser, since this equipment is installed in a distant point of demeaning substation and show a variation of voltage sufficient to rate the performance of the proposed method.
B. Forecast for Neuro-Fuzzy (ANFIS)
For the experiments were collected records of a few months, but these data were adjusted in two destined sets of training steps (training) and testing (testing and checking), as proposed in the technical literature on applications of Artificial Intelligence [13] . These mentioned data have records at intervals of one minute, with information about the current per phase, voltage between phases, active and reactive load. Complementary distribution of the data, were also obtained temperature data from historical records of a meteorological station located in the same geographic region of the distributor. Figure 9 shows the structure adopted for the prediction of voltage in a very short time.
Fig. 9. Prediction model developed in ANFIS
In this work the choice of the technique "Grid partition" is related to the importance of the proposed system contemplate output variables zero. Since the choice of hybrid optimization method of training is due to its higher operating efficiency when compared to the "backpropagation" [13] . Figure 10 shows the results of ANFIS. Fig. 10 . Information about the simulation ANFIS In this simulation there have been used ten times before completion of the training stage, this choice is related to the evolution of the error in relation to number of times. As a result there has been obtained 2187 rules created by ANFIS, illustrated in figure 11 , and an average error less than 0,005. 
C. Indicators through the Fuzzy Logic
The studies of the indicators are in progress, but the proposal is to check a representative sample of consumer units in the analysis section. These data are obtained through a random drawing of monitored equipment of voltage at points of low voltage, which reading feeds a system of decision making based on Fuzzy Logic [13] . Differently from the previous step, developed in application to Sugeno, Neuro-Fuzzy, at this stage the FIS system adopted is the type Mandami (we command) and the rules are entered directly by a specialist [14] . Figures  13 and 14 have the diagram of the proposed rules and the proposed system for the indicator sample. 
D. Decision making based on Fuzzy
The final decision is taken based on the analysis of the transgression provided for the control point of the passage and the trend of transgression identified in the sample. 
Conclusion
Given the scenario of Smarts Grids it is identified the opportunity to intensify the use of Artificial Intelligence in electrical distribution systems, such as the combination of Fuzzy Logic and Neuro-Fuzzy, explored in this work. The application of this methodology is related to proactive actions integrated into distribution networks equipped with intelligence. The control of voltage, in this scenario of Smarts Grids, besides providing care to the indices of quality, it provides increasing in the efficiency in asset utilization and therefore enable better application of resources and postponing investments. Other advantages provided in the quality of energy is the reduction of consumer complaints, reduced operating cost of inspections in the field, preventing damage to electrical equipment and alteration of the measurement campaigns. It is concluded that the advent of Smarts Grids enables the exploration of forecasting techniques for new applications, an important factor to maintain voltage stability after the connection of distributed generation.
